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TGRSR R R ERE, BT HAEER
TR PERN 2 BE K 2 BE R BN R, PAHS t S HEN
KAEMEE . 25K CHIESE & X KAEEY ™4
SR FUFZNN, GNEEAR T . Y2 IE R YT SR A A Y A R
PEEY, kA £ mE Y EEE R SR,
PAHsH] 5| & fa R B AR PRI e 2 . (EISE R
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K= FR 5, R 8 N B R B2 —, HoF%
B R T KPR IR R S R 1% A, BEE
JLGNEEXT IR FRFE AR Wi J&, Ho = 7R AN Wi
hne s BoR, 202043 B LY T IF 77 58 7= 5
20134EM81.25 7 i3 K 3] 7 119.77 50 . /K77 3%
VA R G AR N B AL, O BN PAHSIR 4
X, EIGFR A, WRaE B2, KRS HEIN
HNJE G e A5 o FE FR 42 % APAHs. PAHsi5 % H 23
P, P A R TR A A B A AR . R,
T BN FRAA R G 1 2 R 05 R 15 YR L AT
FT, PLIE BH 22 3R 55 18 75 3% 58 P 1 JRURG: , ¢ i 34 55
NI .

AHIF FEAR HE L4075 5 R A K B 3 R 4 9% 5 X
IKAR RN ALY RE I E PAHS & &, 4B Hoy5 YL 1k
SHe X AR AR ML ¥ Stk IR 32 A7 A 2 X BG: A fe E JXL G
PG, U N 9558 R 4 P PAHSTS BB iR HR 1t 5 2%,
PR e 4. BB VO RS AR S
EF .

1 #RERE

1.1 UFE5RH

SEIGHTH R R B RE . & F . IE
OB 2, B ital, DUIE S ke N7, 9256
6T 16 T 2 35 75 A B i S AR I bR (02si
AN, WE2000 mg/L)HEAT I EC ] o [ AH A Bk
A3, 8 C18[E A1 A B A (500 mg/6 mL)F1 Florisil [# 1

FEUFE( g/6 mL), ¥ H 2k AR . A=
PO BT 55 K 5T i A% (Agilent A 7], 7890B-7000D),
167 2 3875 I BARE B 1.
1.2 #mRESERE

FRHH G H 5 D RE B TT A Al e i K FH(Z)
BKM(X). FEFEHL(Y) R KUCEE (W) A /K Ab B
M (C)o FEMF BT B f5 AR BT 58 Bl 84t IR
FEan R TAE. RFERHH 38 8 P1—PSI 3,
BT NLANERTIR I & W BURFAE, K PLIT BRI E
FFUR 3, 4T 076 26 P2— P4 B, BT 35 U] %5f 8 PS5
BB o AT TS0 M (R A R b iR PR RS UL A o
TERAE IS, 43 B AR IR, /N ORI B A E K, 56 B4R
REE LA ZH 2 . &R F LA BE o 42 PR A7 T -80°C
o BRI 37 5 ith /K BE K 3% 5 b X R B
Ao BEANSKERE SIS LEZ KRS T I, &
0.45 umfLARJEME AL HE )5, B T4 C A IR IRAT -

KEERBTAIE  JKFEZ0.45 umf) TR & 47 4E
RES AL IE R e TP it Y6 J5, 8 A HL500.0 mL
JEJEKFE R LI A, 73 N5.0 mL 3 40 HY i
J%20.0 ng N A5, 258 7 $2 B 10minfsE H 78 73 R 5 .
B J5 A 0 10 mLf) &0 e . H I B A K )
C1S [ AHZE UL JEAT Vo A0 A0 2R, 2435 4k 52 55 DA
5 mL/minf I Z 4G B, f RS S [ A 2R HL
FEh 2 T 430min. 4R 5 KA 10 mLi%) — & H e 5K
e . Yelid s UscE, T30 CHEIR/KB I T it
AT R GE I TIRAS, B2 LL200 pLiE e

&1 16 FPAHs HYIRILF MR
Tab. 1 Physical and chemical properties of 16 PAHs

W iR SIS L= N

leﬁlif nt/;le El?gl%ﬁi;e yéill?s Tl/ \ Nlﬁl}gfﬁ)f M)(j)ljcﬁar M)cj)le%ci}ar 2%&5?@? Boil?lféioint
abbreviation benzene rings weight formula

% Naphthalene Nap 2 128.2 CI0H8 33 218

JE Acenaphthylene Acy 3 152.2 CI2H8 3.2 275

i3 Acenaphthene Ace 3 154.2 CI2H10 39 279

Vil Fluorene Flu 3 166.2 C13H10 4.0 295

8 Phenanthrene Phe 3 178.2 C14H10 4.4 340

= Anthracene Ant 3 178.2 C14H10 4.4 340

B Fluoranthene Flt 4 202.3 C16H10 49 383

7 Pyrene Pyr 4 202.3 C16H10 49 404

K I[a] Bnezo(a)anthracene BaA 4 228.3 CI18H12 55 435

i Chrysene Chr 4 228.3 CI18H12 55 448

RIE[b]H B Bnezo(b)flouranthene BbF 5 2523 C20H12 6.1 481

ARFE[K] P Bnezo(k)flouranthene BKF 5 2523 C20H12 6.1 480

I [a]th Bnezo(a)pyrene BaP 5 2523 C20H12 6.1 496

BfiFf[1, 2,3-c, d]t¥  Indeno(l, 2, 3- ¢, d)pyrene IcP 6 276.3 C22H12 6.7 536

2RI [a, h]E Dibenz(a, h)anthracene DhA 5 278.4 C22H14 6.7 524

K I[g, h, i]4E Benzo(g, h, i)perylene BgP 6 276.3 C22H12 6.7 550
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FHF0.22 pm A HLAB SRR 8 5 4 B ARSI o

& 1A SR AT TR Fi R E1.00 g (dw)FE
i, MN20.0 ng A%+ 20 mLZ i 525 mL Z JiE 1Al
(1) 1F CLGE b AT SR EX, B b 48 R eI 32 Smin LA 78 43 VR
4 )5, A SR E20min. 32 E5E S BL6.5%10°xg
B30 J1E 0 10min, YR 26 2 T35, HE
PRI —IK, AR OIS ERIGE . WG IRIUR
BT e RARAR LT, IMAN14 mLIE R
%o Florisil [ AH 2 B, K XA 10 mL— & H be
10 mLIE CUkEiE AL, ¥ 1.4 mLIE Ok S ISR BRE,
K10 mL & H - 1E e (AR EL 1 D) EE AT e A,
Ve 4 BK 5 1200 pLIE CEiE AR, 0.22 pmA Hl
FHPERL IS Y85, A BRI .
1.3 (B0 EH

K 4 FH 22 3 48 7890B-7000D GC-MS/MS™S,
JRIEFA . T 2 1 B TR i 7 & R
B IR (ED), B REE K70 eV, ik £ S b W I AR
TR, BT IE IR N280°C, AL Lk IR 280°C, U
HFFIRE N150°C, ¥ B 4minis 77 GE IR B ] . (o
%At I DB-5MS (30 m x 0.25 mm x 0.25 pum)f%,
T A RN Al &= S (A >99.999%), it iE N
1.0 mL/min, FEFE MR FEH280°C; A /i gk FE,
BEREAR UM 1.0 Ly (i A FHRFE P MR IR E N
70°C 4k+F2min, LA20°C/minft%220°C, 5°C/minf+ &
300°C fR£FSmin.
14 REFEHISRIE

A S5 B P R PR A5 BRI, 26X KRR AN
AEVIEE R AT R, SRR E T RS
He RA2 A 2 AR EZ RS 0=3). ~
T 22 HFRPAHs K FE, 3 FH N FRIE (W ARk
529 100.0 pg/L)FI R 1 il 232 (2 M 70 1 9 1.0—
400.0 pg/L, £ AH KM K T0.9980) 8 & . KAE
FAEPIRE P AHS B 2 J7 154 HH R (S/N=3)43 511N
0.02—0.40 ng/LA10.01—0.2 pg/kg. X KEEAR Nk
FER4.0. 20.0H140.0 ng/LBEAT ks A1 5256, AEAS
TR B B B 3 AT FE i, PAHSH B ISR Sy
74.2%—108.7%, RSD/NT9.8%; X A=W FE i (19 il
W 92.0. 10.08120.0 pg/kg, PAHsH] [A] Ui 2y
83.0%—106.0%, RSD/N1-8.6%. LA 455K T7
B AT R A R R R R
1.5 PAHsKIESHR

REALE AR VA S — i 187 458 vy BT R AR BT B,
FOAZ 00 J5 B T 3 3 A BRI A 5 R H AR5 (19
J5 B S FURFAE LUAB 30, SR3OS 40) Jof S 5 ) 7 1t
Pl . PAHSII IR R IR B A 5 441, 167 PAHsH]
AR AR AE B 2 e, H R ERIE T A AR

(AR« A5 EY R (AR . FEFHBIA 74
MR A2 . AR, AS[RIRRL SR AL R 5% A i = A
HIPAHS AR ZH B fe 7 B 2 IURRAE 1 22 7, 2 T IX
— RV, T sk G B A 1) IR BE B R SR ) B A W
PAHSsfJ BAASKIE . HHE Yunkerss 56 TR FIPAHs
ARG W RAE LA R fRRE, AR 9T is L RE
fiE LAV TT FE PAHSR AT . FLT/(FLT+PYR) A i3t
— AR R 2 LA /N T0.405, )& T A
U5 LAE AT T-0.4—0.50F, AR A A 7 i BA e U
#r HUE K T0.5, a7~ 65 AP R e R »
1.6 MR TERE

W) R R [K] ¥ (Bioaccumulationfactor, BAF, L/
ke)VE N AL G e IR N E LR 1 1%
LS, Fe AW H L5 WKk B (G, ng/kg) 57K
PRV AR AH %75 Je IR B (C, ng/LTHUAR . X —
SRR T AR A P B O 2R A
WA ) A P S R, H T EAs 1E s
P HR N ERIRE ). THEAR:

BAF = %xlOOO 1)

w

W TR A T Kalfa PO IR 465 18 5 0F FL 4
VRN UF R 5 22 G5 K A HEAT RS, T A =

Cran
RQycs = ()
NG Covnes)
Cran
R o= A3
Quee: Covvpcs) )

E A 3 DR DA oy, RIS S 2RSS 2
T RS R FEE (No-Effect Concentration, NCs): 575 4%
P A= AN 7 A LI AT 3 O A v R T B
K& Y W (Maximum Permissible Concentration,
MPCs): 875 BP0t A2 RGEAIE K AN v] 8 45
TR A e BRI o DT b XU 10 A 7R 0 % 1 24 O
S8 AR XU VA 2 PRI 195 1L (R Qi) 53 ot ARG TR JEE
PR A (RQupes), 5 H Cpanf N 22 877 18 B4R IK
J¥ (ng/L), CQV sy FICQV (vipesy 3 il 4T B2 PAHSs #.
PR FRAER KU AR5 B v KU IS B . EL AR DAl RN
RQncs<1, BRI AT X b TR A 5 XU 25 2, 1t
I35 Gpnt AR SRR I SE R P 208 AN R Qyes>1
THRQuipes <1, BIF 7T X ) 52 Dy o 55 KRS 5 Gk
B, BREBEMONES R E—E R ], 7
SR 48 435 Tt 8 45 G R 24 RQyppes> 1, AR
AT T DX RT A [T 7™ 2 A2 25 XU, 75 32 BT J
S X1 3 TR LA SB35 Yl 8. 5 PAHS LA R
INCs{E AIMPCs{H L3 2.

Cao I\ Sy ¥ 5 th SPAHs 2 25 KUK 45 T
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% 2 [ PAHs B R3S N AKX FHINCsEFIMPCsE & H
TEF{&

Tab. 2 The values of NCs and MPCs of individual PAHs in
seawater and TEF values of individual PAHs

IR ATRMIKE  RAKRAVRRE  EtELERT

PAHs NCs (ng/L) MPCs (ng/L) TEFi
Nap 12 1200 0.001
Acy 0.7 70 0.001
Ace 0.7 70 0.001
Flu 0.7 70 0.001
Phe 3 300 0.001
Ant 0.7 70 0.01
Flt 3 300 0.001
Pyr 0.7 70 0.001
BaA 0.1 10 0.1
Chr 3.4 340 0.01
BbF 0.1 10 0.1
BKF 0.4 40 0.1
BaP 0.5 50 1
IcP 0.4 40 0.1
DhA 0.5 50 1
BgP 0.3 30 0.01

RQIA AT 1 BAEPAH AL
RQZPAHS(NCS) = ZLIRQi(NCs) RQiney=1  (4)

=YY" RO, B
RQZPAHS(MPCS) - Zi:IRQt(MPCs) RQ[(MPCS) 1 (5)

{5 XS PPN 4 Z A 7 T, ¢ 5 B XU 4
FLCR)AT LA T =4k N i@ 1 15 £ 38 APAHSsT5
ek 7= S T E U MR . #SICLR<<10 I, £ 1]
g AR RT 220, o) N AA ik R 1) 2 e Ak T 22 A A
W A 2410 *<<ICLR <10 *Bf, 358 8 75 50 K
SRR, PN T TG G 2 B i At AT I S 45 )
ICLR> 101N, M B A 5k 8o KK, 75 0 B1R
P08 e DA B U, 1153 A =K

TEQy = ), C; X TEF; (6)

EF XED X IR X TEQg, X SF X CF 7
BW x AT

TEQgp I B 2 85 L, BN pg/kg; CAHE
PAHSsH R TE £ W) 4 P9 1K B2 (ng/g); EF N % 5 M
2, B(365 days/year; ED Y2 5 i [1] a, HXUSEPA#E
TEE 434 IR G & 2 85 K7, 420244
GUiteE %, A R KK i N 15.2 ke, A3 H
IR 441.64x10° kg/(person-d); BW A F-i5fk#, 3%
USEPA#E #5718 /2 70 kg; AT N A S0 I 6], 2%
USEPAHEFAE A 70ax365 d/a; SF AL - EUE V) BaP

ILCR =

IEUE R R H, 2 12 FEHUENT.3 mg/(kg-d); CF
HEARF T-(10°°), TEFif2: /A PAHS 75 1 24 B [F T

2 FER5THE

2.1 FERGKEFEZHRFTRAZRKEMSTH
FHE

XF FLGHIEERT R 77 58 /K A4 PAHS#EAT 43 BT A 5%,
gt L3R W R K 4K B 16FP PAHSY) # K H (3R 3).
15 G T R 2RI 1 I HLAR R % (Nap, 23F) 74.6% JE
(Phe, 33K) 9.67%A1 & (Pyr, 431) 5.49%, ik SELMW
PAHsZ £ Ei5 e 4y . 1X 5PAHsH) IE B /K 4
Bt 22 B0k 25 1A ¢, LMW PAHSs [ 1E 2 FE 7K 73 Bt
FECCTE 53 T /K4, TTHMW PAHSs ) IE ~FEE7K
73 e 28 550 VS A PR LA, B ) TR BT AR AR
R 2 SRR B, FRIEK IR B 160 2 30 05 S Bk 58
B R ORI B 4 A fEND-197.29 ng/L, 45 R 3%
I PAHs 2 52 3K i 5 W40 M i 5 Wi, A7 76 B 35 0k
J& 7 5 KR oY PAHSH & A44.62—350.46 ng/L,
P /K T4 157.99 ng/L. K HEPAHsYS 45 2%
R4 bR v % 3R T 2R e R 43 e S e s g
(50—250 ng/L).

W AFTR, AECT 305 iR /K R 58 X 38 K i 7K
IEE, AR R GUK M Y 16ppp KR FEAR T 1T

R3 FLEIRFESKAE D 16MPAHSH & EHMK

Tab. 3 16 PAHs concentration and composition in the shrimp
culture system

g NI RAE PR P
HAPAHS Minimum  Maximum Average Median
(ng/L) (ng/L) (ng/L) (ng/L)
Nap 22.49 197.29 97.98+57.29  81.69
Acy 1.75 28.26 7.24+5.94 5.02
Ace 1.00 10.93 2.93+2.01 2.32
Flu 1.52 12.96 5.31£2.83 5.06
Phe 1.42 8.15 2.82+1.03 2.79
Ant 2.66 37.91 14.09+6.38 14.86
Flt 1.60 9.53 3.44+1.71 2.82
Pyr 0.89 12.63 5.73£2.65 5.31
BaA 1.58 3.77 2.5740.53 2.64
Chr ND 2.45 0.64+0.51 0.50
BbF 1.29 5.10 1.89+0.74 1.58
BkF 2.35 5.25 3.7240.73 3.78
BaP 0.66 2.75 1.45+0.35 1.40
IcP ND 4.16 1.20+1.22 0.84
DhA 2.48 3.77 2.97+0.32 2.85
BgP 2.90 5.40 4.01+0.43 3.99
Y PAHs 44.62 350.46 157.99+84.66  137.45

i NDZIR AR TIH

Note: ND represent not detected; The same applies below
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FRIK = B IR E X (30—460 ng/L), 5 it b Ak 1 i
15,(108—204 ng/L)fHIT, £55 73 B o, AW 50 h
(1) ML AN W 77 5 K AR IR P AH 75 e 25 25 45 11 58
H SRR K .

AT FC e 77 5 BRI 4 D 34 B B ke 4 B
(P1)s AKHAP2-P4H) LR IAPS). MWE 17] LLE
YRR K A TR Y PAHs /K T B8 i TR AR A AN A K
1, FR5E M TR Y PAHS/K -1 v T &5 7K i A 7K 3,
oM H E R, — R IR KIE HPAHSIREE, 2
FrAE IR A B DR S BN A R K, RIS
HEME) R SR80S e, IEEFR IR R, 24
AT 503 B R S5 45 N b R i A7 7E PAHSsTS 4%,
H 5K BRI " AR R ko, b3
MY PAHS/KF 5 i1, BT RE SR PR D Ak 3yt AR B R B
MR HEK, BRI R HE 4,
T e I AE A 56 4 PR R AL S i A R e B A
PAHs. 77581 51 Y PAHs/K % 2 A w8k, w] B
A& T FLGNEE T R 7E AN [ 1 2% B A 30 w1 72 B
HRAELE N IR B 22 e, 5 P 22 e o 0 AR DR BN = AR

F 4 BB ERKFERKEYPAHSE S

Tab. 4 Concentration of Y PAHs in different aquaculture water

s i
X Area %&ﬁs}%ﬂg/i K Source

FLYEREF IR0 2 G Litopenaeus  44.62—350.46  AKHFFT
vannamei Aquaculture System

L T FR A A X 5348.8—12970.8  [24]
Aquaculture Area of Weishan Lake
TR FRAE X 63.20—172.30 [25]
Beibu Gulf Aquaculture Area,
South China Sea
I~ 7%48 3£ 54 X Guangdong 53.55—679.97 [26]
Aquaculture Areas, China
KIEFRFH X ND—180 [27]
Dalian Aquaculture Areas, China
TLH3 K= i R X 30—460 [28]
Jiangsu Aquaculture Areas, China
I v b ik 108—204 [29]
The Northwest Bohai Sea

250 ¢ A

200} ‘ I

[ ‘
150 l [ J

100 ¢ ‘

£ S5% E Y PAHs (ng/L)
W
(=}

(=]

P1 P2 P3 P4 P5
[} | Period

SN, AT ST 2258 b Y PAHs /K TR,
2.2 NWEXMIIF TR ET R ERFHE

T T FLYNEEXT IR ) R B B BORFAE, P LY B )
SEONAT R, U I 56 P2 ZE PARY B, A 407 0 ok
NPSHY Bt o 3K STEAH 2 T & A KB B L gh i
ST UR A Y 22 31 95 7% (PAHS) IR 43 A5 e 4 5 e 5 7K
o FLGNIERT IR A P9 LG 12 PAHSsES H, 17 Ant.
IcP. BaPFIDhAYJ AR H o 7E ML ST IR 4 P ke
Arf, LMW PAHs /5 = S 47 iTHMW PAHSs /5 EEAH
MK . AFRK B BFIYPAHs RS EIHE R
P2 B A AL : P1—PSEY L& BEAR RN
361.89. 491.48. 482.30. 497.25%1241.91 pg/kg dw,
SN WS I I 3 K S PAHS B A4 ST 18 1k 414 pg/kg
dwo 5B CFRHE X IR AR R AR H, AR
LA S AR Y PAHS R B /KT S 35 = 95
GBS AiE, (B T 0l 380 3 5 X PV o A 0 s, A 5
B X [~ 9 P A HE AR Ak T ] N &9 KR
23 ZRFRBRENNWETIMENAIFRREE

O W 7L R B, PAHSTE D ME K B B2
2 A A AR B A P AT Tl AR A
R AT (BAF)E AL PAHSTE ML= X o LA o 1) &
SERET1(E 2), IR B R BE 710 A K AR R M .
4UF HH(P2—P4) ST PAHS I & St 11 5. % & T Hosth
BB, JLLAPyr. Flt. Chr fi MR H (1gBAF>3.7), ilE
SELNUF NP AHSER S G EE XA 5 1. B HA(PS)
1gBAF )18 % 423.00, H.i5*APAHSs (WIBbF. BKF)if
FE 3 PRI (>90%), 3¢ R PAHSAR U g /7 1 8 Al
il A, PAHs S8 MR e PE 5 AR R DM
Bt 2%, 7EP1E PSH IPAHs I 1gBAFF
PIE S HIN3.34, 3.45, 3.55. 3.60/13.00. FLYNIE
FHiRA NP AHs % HA I 1gBAF{E 4> A f£1.96—4.56 .
H i, Pyry Flt. ChrflPhefJ1gBAF{E 415 T-3.7, 4
A N EAEY R Flu. BaA. AcefIBKFH)

300

B 1 2355028 5 ) PAHs
3 250
2
2 200
S sl 1 |
5150 f— i
)
X 100 ‘
i
Iy
R 50
Zikits FEIH It JE kit AL PRt
hyEPond

1 AR A FA R B) Y PAHs 1% E
Fig. 1 Comparison of ) PAHs in different periods (A) and different ponds (B)
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LA FROR BT S RO RRFE . RIAEHT SV A

6

1gBAF{EALT-3.3—3.7, BN AAFLEIGFE A WA R
H A PAHsH{KIgBAFE MK T-3.3, KB R HAED
& a5,
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Tab. 5 The content and composition of PAHs in Litopenaeus vannamei during different period (ng/kg dw)

oA PR PN PR PR PR R FiE
P1 period P2 period P3 period P4 period PS5 period Mass fraction (%) Detection rate (%)

Nap 28.50 47.25 31.56 29.92 162.75 14.46 100.00
Acy 3.75 4.94 4.33 5.27 2.96 1.02 100.00
Ace 2.66 2.98 2.54 2.51 9.68 0.98 100.00
Flu 7.12 8.56 7.46 9.65 6.77 1.91 100.00
Phe 34.25 44.97 40.28 47.81 17.74 8.92 100.00
Ant 30.59 39.72 35.35 42.37 ND 7.13 80.00
Flt 64.32 90.45 84.20 82.71 7.02 15.84 100.00
Pyr 156.16 208.37 194.05 188.75 29.03 37.42 100.00
BaA 3.74 431 7.86 8.95 3.81 1.38 100.00
Chr 5.40 5.88 8.80 10.76 0.71 1.52 100.00
BbF 5.29 6.84 14.10 11.54 0.45 1.84 100.00
BKkF 5.55 7.27 14.90 13.91 0.34 2.02 100.00
BaP 5.29 6.84 14.10 11.54 ND 1.82 80.00
IcP 6.88 10.06 17.50 21.77 ND 2.71 80.00
DhA 1.76 1.83 2.59 3.19 ND 0.45 80.00
BgP 0.63 1.19 2.70 6.61 0.71 0.57 100.00
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Fig.2 The IgBAF values of individual PAHs in shrimp
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POLLUTION CHARACTERISATION AND RISK ASSESSMENT OF
POLYCYCLIC AROMATIC HYDROCARBONS IN THE
AQUACULTURE ENVIRONMENT

SHAN Wen-Wen, WU Yu-Yao, ZHANG Ze-Ming, ZHANG Rong-Rong and SHI Xi-Zhi
(School of Marine Science, Ningbo University, Ningbo 315283, China)

Abstract: Polycyclic aromatic hydrocarbons (PAHs), as a class of persistent organic pollutants (POPs), tend to accumu-
late in organisms due to their lipophilic. Penaeus vannamei, widely cultivated in such settings, is particularly suscepti-
ble to PAHs contamination, which may ultimately endanger human health. In this study, the contamination characteris-
tics, ecological risks, and human health risks of 16 PAHs in a cultured water-biological system were investigated.
Results showed that the total concentrations of the 16 PAHs (3 PAHs) in aquaculture water ranged from 44.62 to
350.46 ng/L, with Nap, Phe, BaA, Pyr, Chr, Flu, and Ace being the main pollutants. Pollution source analysis based on
characteristic ratios showed that PAHs originated primarily from oil, coal combustion, and other biomass combustion.
In shrimp muscle, the total concentrations of 16 PAHs ranged from 0.34 to 208.37 pg/kg (dry weight, dw), with 12
PAHs detected, and LMW PAHs predominated, while 5- and 6-ring PAHs accounted for minor proportions. The ILCR
values associated with dietary exposure to shrimp ranged from 1.08x 10 "'—2.02x10"*, which was much lower than the
USEPA standard value of 1x 1076, indicating negligible carcinogenic risk under current conditions.

Key words: Polycyclic aromatic hydrocarbons; Pollution characteristics; Ecological risk assessment; Human health risk
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